This paper empirically analyzes the effects of product (loan), sector and income diversification strategies on the performances and risks of Turkish commercial banks over the period 2005-2016, in which 2008-2009 treated as a crisis period. Profitability is measured by Return on Assets ratio and natural logarithm of Non-performing Loans is used as a proxy of risk. We evaluate the different dimensions of diversification and using the Entropy methodology to distinguish the total diversification into related and unrelated components. Diversification is captured in three broadly defined dimensions: incomes, products and sectors. Then, we associate all dimensions of diversification with bank profitability and risk measures, across banks and in years, via panel data analyses. In this way, the paper aims to provide recent evidence for Turkish banking sector's diversification strategies and their outcomes. Our findings indicate that, to be especially dominant on the within groups, income and product (loan) diversification increase return on assets while decreasing loan losses; sectoral diversification decreases profits, but increases risk. Performans veya karlılık, kar / varlıklar oranı ile ölçülürken, riskin bir göstergesi olarak ise sorunlu kredilerin doğal logaritması kullanılmıştır. Çalışma, çeşitlendirme ölçütünü Entropi adı verilen bir yöntemle grup içi ve gruplar arası bileşenlerine ayırarak ve Türk bankacılık sektörünün son dönem çeşitlendirme stratejilerinin sektör karlılığı ve riski üzerindeki etkilerini ortaya koyarakilgili yazına katkıda bulunmaktadır. Elde edilen bulgulardan, özellikle grup içi bileşeninde baskın olmak üzere, gelir ve ürün çeşitlendirmesinin karlılığı arttırıp riski azalttığı; sektör çeşitlendirmesinin ise tersine karlılığı azaltıp riski arttırdığı sonuçlarına ulaşılmıştır.
The Impacts of Diversification Strategies of Turkish Banks on their Profitability and Risk:
A Panel Data Analysis *
Introduction
A deep financial crisis in the years 2000 and 2001 affected the Turkish economy especially the banking sector in Turkey. In these years, all indicators of the banking sector worsened. After overcoming that crisis, most of the indicators grew by over more than two times in the five years period between 2003 and 2008. These positive developments were due to the favorable domestic and international macroeconomic situation, concurrently with the "restructuring processes" on the banking sector, which is called as "Banking Restructuring Program" and started in May 2001.
Between the years 2005 and 2016, which is also selected as the analysis period in this study, Turkish financial system totally recovered from the effects of 2000-2001 crises and it can be generally characterized by falling interest rates, low inflation and capital inflow, in parallel with the rising economic activity.
However, within this period, besides short-term global fluctuations in the financial markets observed in 2006, beginning from 2007, global developments led to a rapid contraction in the world economy and more substantial fluctuations in financial markets. Starting from the second quarter of 2008, in particular, the global issues have had considerable reflections in Turkey, i.e. decreased the domestic and external demand. External financing became more limited and the public sector borrowing requirement increased. Assets, deposits and non-performing loans totally worsened by the end of 2008. Although the effects of [2008] [2009] crisis are present in the major indicators like profitability of the banking system at that time, strong banking regulations prevented another sharp decline and the crisis did not worsen. As a result, Turkish banking system had exhibited a relatively stable outlook. In other words, the global crisis had not dramatically affected the performance of the Turkish banks, in contrast to the fact that it had caused substantial negative effects on the performances of the most the European and the US banks. Therefore, Turkish banking sector has become more attractive for foreign investors.
In the recent years, by the end of 2016, the effects of 2008-2009 global crisis has passed, the Turkish Banking System maintained a stable growth, and the total assets increased steadily. However, nonperforming loans to total assets ratio have been increasing since 2012-2013 (see Figure 6 . in Chapter 4). In short, while Turkish banking system enjoys a growth period, its risk is also increasing in terms of nonperforming loans.
On the other side, this growth period in banking sector and the effects of fluctuations decreased profit margins and caused more competitive pressure for the banks. It means that the recent developments have forced banks to account for expenses and loan losses while increasing their loan supply to become more profitable. Also, there are findings which indicate that non-interest revenues earned from diversified financial services have a crucial role in bank performance in Turkish banking sector in this period (Çınar, 2011; BRSA Reports, 2010 , 2011 . Therefore, detecting in which way the performance and risk are affected by diversification in loan portfolio composition or income sources of banks became more important. In other words, there is a need to examine the role of diversification in this history of success for Turkish banking system. In this context, this study provides an analysis on the Turkish commercial banks with respect to their income, loan and sectoral portfolio diversification strategies and their impacts on bank performance and risk.
However, as it will be explained in detail in the following chapter of this study, the empirical findings of the related literature assert that diversification of bank's assets (or incomes) does not guarantee to produce superior performance and/or greater safety for banks (e.g. see Acharya, et al. 2006) . The aim of this paper is to evaluate different dimensions of diversification and associate the results with the bank performance measures in order to provide recent evidence from Turkish banking sector.
For this aim, in this paper, diversification is captured in three broadly defined dimensions: incomes and loans (products) and sectors. All dimensions are measured in related and unrelated components by using the Entropy methodology proposed by Palepu (1985) . Then, all dimensions of diversification are associated with profitability and risk measures, by using appropriate panel data analysis methods. The paper empirically analyzes the effects of loan and income diversification strategies on the performances of a selected sample of Turkish commercial banks over the period 2005-2016. The rest of the paper is organized as follows. Chapter 1 provides a literature review. In Chapter 2, formal methodology is introduced and the main scope and the general formulation of this research are explained. Chapter 3 introduces data used in this study and Chapter 4 presents the results of the empirical application. The last chapter concludes the paper.
Literature Review: Diversification and Bank Performance
Diversification can be defined as the expansion of credit lines to new sectors, or borrowers or geographical regions etc. in order to preserve from risk of default or in order to find new profitable areas. There are some reasons that bank management should take into account for diversification of assets and their income.
First of all, there are regulatory and supervisory issues supporting diversification in the bank loan portfolios and asset choices in many countries because of their potential impacts on macro economy. There are also arguments for limiting a bank's exposure of its loans to a single borrower in Basel II Accords (Basel Committee of Banking Supervision, 1991).
Second, there are theoretical assertions supporting diversification. According to traditional banking theory (Diamond, 1984) , banks should diversify their loan portfolio in order to reduce financial information costs incurring due to asymmetric information. On the other hand, there are empirical findings as well as theoretical assertion which supports the idea that diversification is harmful in some cases. According to the corporate finance theory, banks should focus on specific sectors or group of sector in order to take benefits of expertise in these sectors (Tabak et al., 2011) .
There are also empirical findings showing that diversification is beneficial for reducing risk in the loan portfolio and / or for earning higher profits. Especially for the high-risk portfolios, this effect is more expectable (Winton, 1999) . Furthermore, during the crisis periods, it has a preservation effect against banks' probability of default. On the contrary, there is also substantial amount of empirical evidence which shows that diversification increases the risk and reduces the performances of banks (Acharya et al., 2006 , Berger et al., 2010 Hayden et al., 2007) . Therefore, diversification is a difficult decision for bank management, and it is always a valuable effort to investigate the effects of different types of diversification on performances of banks in different periods and different regions.
The relationship between diversification and performance, and diversification and risk have been analyzed by Acharya et al. (2006) in Italy; Meyer and Yeager (2001) and Stiroh and Rumble (2006) in the US, Mercieca et al. (2007) and Beale et al. (2007) in the Europe, Hayden et al. (2007) and Kamp et al. (2007) in Germany, Baele et al. (2007) and Berger et al. (2010) in China, and Tabak et al. (2011) in Brazil, separately for economic sector and asset decompositions and/or geographical focus and/or sources of income.
More detailed literature review is provided by using Table 1 . Below, Table 1 summarizes the studies in the related literature. The diversification literature contains different countries, diversification measures, time periods and methodologies and the results are contradictory. Income diversification is generally measured by the proportion of non-interest income activities in total operating income. The studies employ different control variables like size, ownership structure and time dummies. Bank return or performance is generally measured by Return on Asset (ROA) or a risk adjusted version of ROA. Also, some studies use banks' market value as dependent variables.
Results from these studies are mixed. It seems that even with the robustness checks, there is not a clear trend stating the positive effect of diversification on bank return. For example, Mercieca et al. (2007 Mercieca et al. ( : 1984 found that for small European banks income diversification reduces bank performance whereas Baele et.al. (2007 Baele et.al. ( : 2013 found income diversification increases bank value and bank risk. Furthermore, Elsas et al. (2010 Elsas et al. ( : 1280 showed that income diversification increases bank profitability and value. It is worthwhile to note that while these studies differ in sample, they chose similar time periods therefore, these banks operate similar macroeconomic environments which seem to not have a significant effect on results.
Another trend to observe from the literature is that in developed economies, the diversification generally has a positive effect on bank return whereas in developing economies, this effect either does not exist or is the opposite, i.e. diversification reduces bank return. Also, Tabak et al. (2006) note that in emerging economies, banks have more concentrated loan portfolios than developed economies' banks. Therefore, some of the differences in these findings stems from the differences in the economic outlook.
Performance and Diversification in Turkish
Banking: Data, Methodology and Application
Data and Variables
As of 2016, there are 52 banks operating in the Turkish banking system. 34 of them are commercial banks. 3 banks are state owned, while in 21 of the commercial banks, more than 51% the shares are held by foreigners ( the Banks Association of Turkey, 2017). However, only 20 banks can be included into the analyses because of the following reasons: First, many of the banks that are not included into the dataset mainly have one or two branches in Turkey and they do not deal with the main banking activities. Others are too small to be analyzed or the data are not available for them within the entire sample period.
Although our sample consists of a relatively small number of banks (cross sections) when compared to the literature, these banks control 96.66% of the total bank assets by the end of the analysis period. The banks included in the analyses, their ownership structures and their shares in the banking sector by total assets at the end of 2016 are given in Table 2 . Financial data for the banks are obtained from the database provided by the Banks Association of Turkey (BAT) and the Public Disclosure Platform. The detailed information about the annual financial positions, balance sheets and income statements of all banks in the sample are examined from these two databases. The sample period covers the years between 2005 and 2016. It is the most recent period for which the data is available for the sample. The annual unconsolidated accounting reports are used.
Variables Used in the Analyses
As mentioned before, the main goal of this paper is to show that the relation between the banks' diversification strategy and its performance, such as profitability and risk. This paper argues that bank performance depends on the degree or type of the diversification, that is to say diversification in interest and non-interest revenues, and diversification with respect to borrowers or financial products. In addition, diversification is split into two parts, namely related and unrelated diversification, in order to observe their own effects. To do so, regression analyses are conducted. First, the variables will be defined. Next, the general formulation of our empirical approach will be explained.
Dependent Variables: Performance and Loan Risk Two separate dependent variables have been defined. Return on Assets (ROA) is defined as the performance measure to understand whether diversification results in higher returns. For risk models, InNPL (Natural logarithm of Nonperforming Loans) is used as a proxy for banks' risk.
Independent Variables: Diversification Measures Since this study investigates the effect of diversification on banks' performance, the main independent variables are the diversification measures obtained from the Entropy methodology. As it will be explained in the following chapter (Chapter 3) in formal terms, this methodology distinguishes the total diversification (TD) into its components, such as across groups diversification (AGD) and total within group diversification (TWGD). Entropy depends on hierarchical structures, so in this study, three hierarchical structures (or groupings) are constructed. These groupings are based on banks' loan exposures and sources of income. They lead us to define the related (within group) and unrelated (across groups) diversification components, which are defined and measured for each bank at a specific point of time. By doing so, we investigate the sensitivity of these different types and dimensions (levels) of diversification as well.
These groupings and detailed classifications in Turkey are given in Table 3 . As it can be seen from these groupings in the Turkish Banking System, the main sectorial decomposition is as follows: Agricultural, Manufacturing, Construction, Services, and other sectors. Loan risk, on the other hand, is divided into two groups in terms of financial products, namely consumer loans, and commercial loans. Following these groupings, the loan portfolio diversification (concentration) is measured by identifying the individual bank loan exposures to different industries / sectors.
The other grouping is realized with respect to income diversification. Actually, it would be a better way to measure the income diversification according to the two main groups of banking activities; i.e. (i) income from traditional banking activities which includes activities related to lending, taking deposits and investment in securities and (ii) income from non-traditional banking activities, which are trading and security market services and fund management and insurance services (Vallascas et al., 2011; Chiorazzo, et al., 2008) . However, due to the data limitations, we use interest based revenues and fee-based revenues. By using these different groupings, we are allowed to discuss the diversification from various dimensions. Hence, this approach provides us the capability of assessing the consequences of different diversification strategies in a closer view.
Control Variables and Dummies
While ROA and NPL are the dependent variables for two different analyses and the Entropy methodology is used for the diversification measures as independent variables, this study uses different control variables as well, as follows:
-Size: In order to observe whether size of a bank is important in the relation between diversification and risk or return, we use the natural logarithm of total assets in the analyses.
-Ownership Structure: Two different ownership dummies are employed to understand whether the ownership structure affects the diversification -risk and return relation. These are defined whether the bank is state owned or not, and more than 51% of its shares are held by foreigners. -Total Loans/Total Assets: This variable is used as a proxy for banks' risk preference.
-Growth: Annual growth rate of total assets of banks.
The detailed variable definitions can be seen in the Appendix.
Methodology
In this chapter, formal methodology used in this study is introduced and the framework of the empirical research which is constructed in accordance with the concepts stated above is presented.
Diversification Measure and Its "Related" and "Unrelated" Components: Entropy Models In this paper, diversification is measured by Entropy methodology to distinguish the total diversification into related and unrelated components. Entropy measure stems from the seminal work of Shannon (1948) , used in informatics (Theil, 1967) , adapted to measurement of diversification by Jacquemin and Berry (1979) and distinguished its components which are used to determine the related and unrelated product diversification components by Palepu (1985) .
Entropy index distinguishes between diversification within groups which consist of highly-related components and diversification across these groups. 1 Formally, Entropy measure can be defined as follows: Let the amount of exposure of bank b at time t to each product (or the amount of each type of earning) i denoted as Xibt, where (i = 1…m). Then, relative amount of the exposure / earnings in total amount of loan exposure/earnings will be;
Then the total diversification of this bank, at the given point of time is measured by this equation, by the entropy measure:
Here, ln represents natural logarithm. In(m). It means perfect diversification. Consider loan or earning types which have similar characteristics, for example, earnings from traditional banking activities, e.g. interest revenues from loan exposures (rather than fee based revenues) or loans to consumers / households (rather than banks) and let m types of loan exposures or earnings can be distinguished to n groups, where (j=1,…n) and n m  .
Then within any j th group, the diversification is measured by
which is called as "Within Group Diversification" or "Related Entropy" measure.
Here j ibt P shows the share of the exposure to the product i in its group j, which is done by the bank b at time t. Since the bank b distributes its total exposures among n groups, by taking into account the shares of the groups in total exposure "Total" Within Group Diversification is calculated as:
Here Pbt j indicates the relative weights of each group in total.
Across Groups or Unrelated Diversification (AGD)
measures the degree of diversification of loans between groups and shows all relative groups' shares in total. This component is computed as follows: Palepu (1985: 253) has shown that Total Diversification (TD) is the sum of its two components, i.e. Total Within Groups (Related) Diversification and Across Groups (Unrelated) Diversification:
Panel Data Analysis
This study mainly follows the panel specification used by Acharya, et al. (2006) and Tabak, et al. (2011) 
For the estimation procedure, Tabak, Fazio, and Cajueiro (2011) recommend Feasible Generalized Least Squares (FGLS), since they have a high degree of group wise heteroscedasticity. In this study, our data set has a high degree of heteroscedasticity across error terms. As a result, Robust OLS estimations are employed and White heteroscedasticity consistent standard errors are reported. Acharya, et al. (2006) and Tabak, et al. (2011) note that the relation between diversification and bank return can be a function of bank risk as well. In fact, bank risk may affect the bank's diversification policy in a non-linear way. As a result, the ratio of nonperforming loans to total loans (NPL_percentage=NPL/Total Loans) and its square ( 
To investigate the effect of total diversification (TD) on ROA with multiplicative terms, the following regression is run. 
Finally, the influence of diversification on bank's risk is examined through the risk regression reported below. 
To measure the effect of total diversification (TD) on banks' risk, the following regression is used. 
In all of the specifications above, t represents the time period, while b reflects banks.
Findings
In this section, first, the recent trends in the several diversification measures will be discussed. Next, the results of the above mentioned regression specifications for each product, loan and income diversification measure are reported in turn.
Trends in Diversification and Other Variables
In order to analyze the trends of total diversification measures, Figure Above figures show that the income diversification is more focused than product diversification. Also, both diversification measures decreases as the time period comes close to 2016. This shows that, for income diversification, proportion of either interest or non-interest income increased during the time period. On the other hand, sector diversification has an increase in time. Figure 3 shows the overall downward trend of income and product diversification. It is interesting to note that between 2008 and 2011 income diversification and in the 2009-2013 period product diversification was relatively stable. On the contrary, sector diversification increased in the study period. These figures also show that the addition of trends in across groups and within groups diversification are in line with the trends in total diversification measure. Therefore, by using all these diversification measures in this study, the changes in total diversification measure can be traced back to its components and better analyzed. Given the relatively constant trend in across groups diversification, it is clear that the downward trend in total diversification is a result of effects of within groups diversification measure.
The graphs of variables used in the regressions are given below. Here, we can see that total assets have an upward trend while interest rate has a downward trend in the analysis period. Upward trend in these variables means that the Turkish banking system expanded during the analysis period, especially after 2012. However, it also increased its risk in terms of nonperforming loans which can be observed below in Figure 6 . In Figure 6 , we see a subtle increase in Nonperforming Loans/Total Assets in the study period. This means that the banks in Turkish banking system increased their risks. We also observe a peak during [2008] [2009] . To measure the effects of that peak, we included a time dummy in the analysis.
Bank Return -Diversification Relationship
In this section, we will explain the effects of different diversification measures, such as product, sector and income diversification types on the bank returns. Each type of diversification is decomposed using entropy measures in their within and across groups components, and each will be explained in turn. In addition, the possible nonlinearities in this relation are taken into account by employing the nonlinear model as explained in the previous sections.
The Effects of Diversification on Bank Returns
As mentioned before, to observe the impact of diversification for different diversification groupings, this paper employs a panel regression specification. First of all, all the regression assumptions are checked. No omitted variable problem is observed. Normal distribution of the error terms assumption is not satisfied. However, since the number of observations is large enough for the central limit theorem, the main implications of the model will not be changed in a considerable way. In addition, Citibank has missing values that do not allow us to compute the entropy measures for product diversification. Therefore, the analyses are conducted for 19 banks. Similarly, The variance of error terms is not constant, therefore, there is a heteroscedasticity problem. As mentioned before, to correct this problem we employ the White estimator. For income diversification, no bank is needed to be removed from the dataset because of the missing value problem. The results from the Eq. (7) and (8) for the product, sector and income diversification for time t can be seen in Table 5 . p values in parantheses *** p<0.1, ** p<0.05, * p<0.01
As seen from Table 5 , total diversification in terms of banking products has a positive impact on the return on assets of Turkish banking industry. In fact, this positive effect is a result of total within diversification, which is a part of total diversification. Sector diversification, on the other hand, has a negative impact on profitability. Since ROA, income and product diversification are decreasing and sector diversification is increasing in the analysis period, these results are coherent.
Size is positive and significant in all of the models which means that bigger banks have higher profitability in Turkish Banking System. Also, in income diversification model, one of the ownership dummies is significant meaning that state owned banks have lower ROAs. Moreover, in product diversification models, it is observed that Turkish banks have higher performance in terms of profitability. Interest rate is significant in most of the models which is expected. Time dummy is insignificant in all models indicating that there are significant changes in ROA between 2008 and 2009. Total loans and growth are mostly insignificant.
In these models, product and sector total diversification measures are significant. The source of these significance can be traced back to its components, in this case total within groups diversification.
As explained before, the product and income diversification can also be discussed in detail as a function of risk in the nonlinear model. Results of this model are given in Table 6 . Again, the size of the banks is significant in product and income diversification models. In one of the product diversification models, the Turkish banks are found more profitable indicated by the positive and significant coefficient of the ownership dummy 2. As expected, time dummy is insignificant in all models which means that there is no crisis observed in ROA between 2008 and 2009. The growth of total assets has a negative and significant impact on ROA in the analysis period. Multiplicative terms are insignificant in most of the models.
Similar to the ROA models above, income and product diversification have a positive impact on ROA and sector diversification has a negative and significant effect. When we trace the significance of total diversification, we find that total within groups diversification is significant. Lastly, when we look at the risk models, we observe the opposite results from the ROA models. Product and income diversification have a negative impact on risk, whereas sector diversification increases banks' risk. Time dummy is significant in this case, which can be observed from the NPL/TA graph. Also, interest rate has a negative effect on risk. As expected, banks' risk attitude measured by Total Loans/Total Assets has a positive and significant coefficient. Growth and lagged ROA have a negative and significant relationship with risk in many of the models. Also, Turkish banks are observed to have smaller NPL whereas bigger banks have high NPL.
For the sake of simplicity all the results explained above are summarized in Table 8 . 
Conclusion
After the year 2003, the performance of Turkish Banking Sector generally improved over time in terms of healthiness measures, i.e. CAMEL indicators which consists of the weighted average of returns, loan risk, capital adequacy, asset quality and liquidity measures altogether; the profit rates (margins) of the Turkish banking sector decreased due to the more competitive environment and the effects of global crises. Then, diversification decisions become more crucial in bank management strategies.
In this context, the main hypothesis of the paper was the banks that have a higher degree of loan and/or income diversification are the ones that have higher performance, i.e. they are more profitable and less risky because they benefitted from some of the measures (or types/components) of diversification. In order to analyze the costs and benefits of diversification for banks panel data regressions are held between performance measures and diversification measures. When dealing with components separately, main research question of this study stated as follows: Is diversification mostly done within groups, i.e. related diversification or between groups, i.e. unrelated diversification more related with performance measures? Moreover, which component of total diversification and in which way does it affect the performance?
In order to answer these questions and test the hypothesis, the paper empirically analyzes the effects of loan and income diversification strategies on the performances of a selected sample of Turkish commercial banks over the period 2005-2016. We found that the income and product (sector) diversification increase (decrease) the banks' performance, whereas income and product (sector) diversification decrease (increase) the banks' risk. These effects are mainly apparent for the within groups diversification, rather than the across groups.
In conclusion, the main results which are summarized in the previous section show that there is evidence in our study that diversification in terms of product and income increases ROA (profitability) and reduces NPL (risk). Moreover, it is shown in this study that when investigating the effects of diversification using many dimensions of this factor is more beneficial than using only total measures.
Repeating the analyses for the other dimensions of diversification (geographical and with respect to borrowers), in the future periods would be valuable extensions of this study. 
